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Table 4.1 Common Toner Polymers 



Melt 
properties 
Morphology (*C) 



Molecular 
weight 
range, 
x l(T 3 



Application 



Amorphous T^O-60 



50-60 



Roll and flash 
fusing 



Amorphous T g 50-60 



50-60 



Roll and flash 
fusing 



Crystalline T m 86-130 0.5-15 



Cold pressure 
and roll fus- 
ing 



Polymer name 
or class 



Polystyrene-/i-butyl 
acrylate" 



Chemical structure 



Polystyrene-n-butyl 
methacrylate 3 



CH 3 



( CH 2 -~CH) 65 ™(CH 2 — C ) 35 
I 

COOC 4 H 9 



(CH 2 — CH) 70 — (CH 2 — C ) 30 



COOC4H9 



Polyethylene 



( CH 2 -CH 2 )„ 



Polypropylene ( CH 2 — CH 2 )„ 

I 

CH 3 

Polyethylene-vinyl ( CH 2 CH 2 ) m — (CH 2 — CH ) a 
acetate" 1 | 

OCOCH3 



Crystalline T m 130- 165 3-15 



Amorphous 



>10 



Polyester 



Epoxy 



CH 3 CH 3 CH 3 Amorphous T^52-54 8-10 

( O— CH— CH 2 0-^^-C^^^-OCH 2 CH ) m 

CH 3 



O 



O 



( C— CH = CH— C )„ 



CH 3 



OH 



Amorphous ~ 60- 1 00 1-10 



( O— ^^C— <^^-0— CH 2 — CH— CH 2 )„ 



CH 3 



"Monomer ratio expressed in weight percent. 

* Added to provide release between fuser roll and toner surface. 

(From Gmber et al., 1989.) 



Cold pressure, 
roll fusing and 
release agent* 

Cold pressure 
fusing 



Radiant fusing 



Roll and flash 
fusing 



£ P 

ct> era 

>-p CD 
CL CT 
CD 

H ^ 
3: H 

era 
U < 



p 13 g 
o. era' CO 

3 (fl 

roc 
cd 3 ct 



13 

, era' 

d 3 



P 



P 



(7 i-t " 

3j CD CT. 

Cc < 

,cr ^ cd 

~ U CO 

O o" CD 



co 



3 3 CD 

3 u n 



CD g 

g CD 

s- 0 

S o 

S- ^ 

era CD 

§ 2. 

£ s 

p 

CD 3 

3 era 

o « 

CD p 

c £l 

CD « 

EL cd 

CD 

g 8, 

cd 3, 

- ST 

£ S 

£ CD 

GO 

p c« 



^ o era' 

CD go 3 
co CD g 

s g 

S. 8 3 
!2§ 



3 
o" 

CO 

13 
13 



3 3 
CD 3 

2. era 

O CD 



00- 

2 CD P 

P CD 

go go 

13 go CD 

O C 3^ 

GO O Q 

E2. 3" ^ 
of 



3- CD C 

CD O ^ 

» I a 

cT 13 h 
3 3 

8- 2. « 

CD .-^ go 

Cu ^ CD 



g. « 



? 2 



CD CTQ 
- 3- 

era 31 



13 

o era 

£ 3 

0" g 

CO 00 

si 

CD 



O 



P 



Cl 
cr 

M 

o 



CD 

p 



o 



a 3 

3 p 

P 3" 

e- ° 

CD p 



X. P 



p o 



3 

o 
CT 3 
CD g 



o O H 

M 3 ^< 

CD 3 13 

3* EL 



3^3 
«■ S g 
a; 
o 



CD 

*"2. ^ 
era' ^ 

3 s 

CD _ 

o ^ 

-t CO 
P 13 
13 



CD 



£ O 

3- era 

CD £ 

3 « 



CD o 

mh 3 p 

CD 

CD y-+> 3 



CD* ' < 
CD 3 

P O 



3 

. CD 

ct 3 > 

s 2- s 



3- 

v3 P 
^ 3 

on" 2! 

CO P 



8.* 

g.OQ 
a p 
1-1 

CD 



CD 



CD 



2Ug 

era era 3 

^ 3 Z 

<-f CD O 
3- 3 

S ~ O 

5 <T> ^ 

6 ^ 

3" cai CD 

<-+ CD . 



o 

CD 



- o- S- B 



CD O 

5 ^ 



«= ST 

CD (jo 
CD 

D O 

co O 

^ 3 

o 3 

3 o 

CD — ' 
P 

o o- 

P D- 

3 3" 



O 
3 

P 3 



O 

cr 3 



cr 
o 
3 



o 
3- 

p 

CD 



5 S 3 
S " 
" 3 



1 — * 3. -1 



O 



h 2 

3- P 

cd era 
_ 3 



cr ^ cd 3^ 

§• 5. s <» 
^ s. 



3^ 

CD 

ET 
p 
a. 



cr 3" 

00 (D 



3- 3 

cd era 



CD 

O «j 

to 

3" CD 



UM P 
3" o 
p 3 

p " 

2. o 



&: s 3 



_^ P »-r, 



P 



~ 3- CD o 

3 ( !2 



GO 

CD Q-' 

O 3J 



o 3 

3 era 
p 
3 



on CD 
^ 3 



o ^ 3 £L 



cd p 



CD 3 

3 era" 

S 0 

3 3 



era 
3 



n 
^3 
o 



O CD 

^ 3' 
o 

O 3 

?r cd 

p <*> 

3 ^ 

CL o 



era 
co 



o 

• ^3 



O 

era 
p 

^3 
3; 
o' 



CD CD ^ 



^ 3 O P 

cr 
o 
3 



o 

3 

CD 



GO 



CD CD 

3* era 
3 o 
3- o 

S cl 



3. go" P_ 



Cl < 

O 

3 g 
£ 3 

CD CO 

cl era 
3 



p 



3- era 

CD 1 



on g 
P O* 



C£ 

P 
n 

?T 

GO 
P 
CD 
3 



CT 

O 

3 

CD 

3. 

5- 
3' 



'< CO 

e g. 

GO ^ 

CD r^- 

CL 3" 

^. CD 

3 3/ 



O 
3 

cr 3 

tT a 



cd cr 
^ o 
^. 3 



x o 

CD 



P GO 



CD MD 

" CO 



ro 

O 
o 



0) 
3 



O o 
^ 3 



2 > ? 



CD O 

- 3 

3 CD 

k3 ^ 

O CL 

1-1 CD 

r-+ GO 

P ^- 

3 e/Q 
3 

3* op 

Cl 5' 

CD o 

CD ™ 

3 GO 

3' 3 

3 co 

era K < 

3- O 

8 s 

GO '""I 



3" S 



& o 

<£ — 

p' O- 
3 

E S 

-J cr 

w CD 

H ^ 

s ^ 

CD <^ 

3 3* 

cd g 

3" GO 

P C 

3 CT 



era 



a. h 
cd' g 

3 3 

3- CD 

GO '-I 

GO 



S CD 
CD ^ 

s cT^. 

Q CD 2 
p P 3- 

J s ^ 
3-^3 

o" 3/ co 
cr3^3 

o ^ g, 

cd 3. n 



era 3 

o S 

3C - 

e cd 

p ££. 

o 3 

CD n-. 

Ht GO 

§; s 

P _ 

co Cf 
3-^3 



3- o 

era 

CD ^ CD 



H 

cr cr 



R 8 

^ 3" 

CD CD 



13 p 

D. era 
3 P 



3. CD 
3" CL 

CD 



cd « 



Cl O - 
3 ^ 
0 3 3" 
- 3 CD 
CD 



'< 3 
Cl 
O „ 

3 P 



5 3" cr 

« 8 § 

3 ^ ? 

3 O 3 

o - P 

6 cr 3 

^ 3 CD 

o' era ^ 

3 o 

3 g 

o 3 

a 3 s 

. CD go 

cr r-, 

S " 2 

2 o 3 

3 >-i 



o 

3 

CD 



Cl 3 

S q 

p ^ 

CT. Cl 



CD 3' 

R. 5" 

Go 3 



Cl go 
g CD XJ 

^fe s- §. 

p p 

3 

Q M 

b 



era 
3 



p 



3 3" 3- 

^ CD g 
13 O CD 



CD 
CL 



3- 13 

CD _ 



O CD 
CL -» 

r- 13 
3 



&. ^ CT. CD 



2 ^ 



p o 

o * 
O 
3 

GO 

CL 3 
CD 

^ eS 



CD 
3 
Cl 



3 

CD 

3> era' 

3^ 3 

CD 3. 

O o' 

CD 3 3 



3" 

CD 



3" 

CD 

3/ CD 



CD 
CD 

O 

o 

B Sk 
£3 0 ^ 
^3 ^ o" 

3 

3 § r 

CD fj^. po 

o o'g 

^ 3 3- 

00 



o 

n 

fD 

P 3- 

< GO 

CD O 
CT? 

CD . 

§ VD 
OO 

3 



51 cT 
3 >-t 

CD 

3 

o 5 
o « 

a 3 

CD 

P. 3T 

j 5" 

CD 

OO 3 

13 

CD 
»-t 

P 

r-+ 
3 
r ~? 

CD 



CL Cl 
3^ p -- 



P p 
go T 



Cl 
cd 



13 

2- 
'< 
CD 



00 



O 
-1 
c 

CT 

CD 



CD 
3 




2 o c p- B « 

— « 3 2 
CT rt rv c-» fh 

co pr J r* cr 2 ^ 
T3 5o* cr ° n" 3 
x a 

2.5 ?l - % 

c. £ ^ x o' , 

3 g » g. TO 2 

g cr x n> 3 g 



CO 



X 

cd 



- ^ < p C< 
J- Ct 



cd — 

p cd 

i-I 

crq cd 



3 

O 
CD 

CA 



CA 



cd 

CV P H - 
pr crq 

£1 SS' g E 

trj o 

Cl <. ^ 

~ O 

rf ^ cr 



C/5 



P 



cd 



Cy, CD 



cr b: 3 s 

2. ^ §: * - 

S » 5 ! s 

p CV c cr 

" 5" P" CD « 

2 3 cr? cd _ 

£ U * C g P 

g p, • co cd p g 

8 s 3 © E 3 

P~t P f-t >-K »1 

h-, -o c CO 

O P S cT> 

p= S * % o 



p 



CO 



33 

3" 

<D 
O 

O 
CD 



c a- o p h 

p cd ^ cr ^ 

< O CD 

•2 d o < " 

c 5- p cd 

cd O a ~ 
3- 

£ CD ^ £ 

0 Cl n p 

c> p* Q 3 



Cl 

CD 

< 



CD 

X 
CD 
*-J 

o 
crq 

p-l 

p 

"g- & 

P. CD 
° 3 

*■§ 
p 3 

CT. CD 
O P 

3 



« o 09 
e? 2 



p- XJ 
3 3 

* 3 



P CT P 
O CO 

3/ ~f 3 

O co 

g. o* M 
0^3- 

o < 

3/0 

o P P 5 0 

2. p p* 

pi ^ZJ Cl O 

P ^ XJ o" 
f-t- n i-s cd 



P 

CD 



CD 



8 o 

CD >-h 

CD 

Cl Ef 



CD 



PL O 



CD O 

cT 3 
o 

- s- 

g 3. 3 « 
^£ § 

Br cp tr cd 

CD M J- S 

CD P^ CD 

p 5 50 

■t 5 CD 

CD CD j— 

^ cd n 

O cr o ^ 

r? CD J-T. 

CD CD O 

P P P 



CO 

H — I 
rn o 

O 2 

c m 
m o 
cog 

m 
m 



CO 

> 
z 

D 

O 
X 
> 

> 
O 
H 

m 

N 

> 



Cl — 
CD O 



cr 

CD 



^ S I § 3 3 g 
' - « ^ 3 n 



O 

p- 00 ^ 

cd a 

£2. 2 ^ 

cV w a 



CD 



pr 

CD 



, 3 (» £ y 

5" R o. g=-H. 

" CD CD O 

Cl £2 w» P 

p p ^< 



< p 



CD CD 

B ^3 o 

O M 

• CD i-rt 



S - 2. 



CA 



O CD 



CD 



O CD ^< 
1— t f— f r^— 



t-h O 3 



w ' 

1/1 5 ^ ^ 



CD 

5' e 



p 



O £. . 

P^ P CD 



CD 

^ P 



o 
3 

CD 



o 

O 
P ^ 

cr 2 cp" 
^ 2. Cl P 

" 5' p 



g; g* o ^ 5' p 

3 ^ 2 ; to qo 



00 

cn 



P o 

CD 



8 w 



1-+) ja 

00 - 



3 S - 

3^9- 

p — 
p 
p 



CD 00 



o p c - 

3 crq cr 3 

CD CD P 

P "-t O 



00 

n" 
o 



^1 s n u 



CD 



CL C^ P ^ ff . 

o ^ a? 3 W o 



CD 



0) 
-1 

> 

a 
a 



< 



CfQ X 

3 S 

Cl O 

CD CTQ 

O 3 
3 3: 

P o 
TO p 

IS 



CD O 

p- o 

p- p 

p »p> 



o 
p 

CD 

o 
p 
p 

S 

CD CD 
P 

P 

cr> — 
CD p 
Cl co 
^ to 
2 CD 



n 
p- 

CD 



o v <: 
p -o 



S £» o* p 

P 3 



3 



CD T3 Cl 

p o 



Co CD co 

p 

CD 



o 
p 



CTQ o 

p- p- 



p . 

CTQ 2 



Cl H ,3 ^ 

<- c/j r 4 (Jq 

5 - M W 0 

-j Q A 1 p 

3 CD P 

p p~ 5^ " 

Qrq o 2 p 0 p 

~ S-to Z Crq - 

CD ^ 



5 3 5- 5 



CD p 

cr. p 

O co 



5 § 

§ I 

o .3 

cd Crq 

K ' O 

cd cr 

Cl cd 



o 
cr 

e ^ o 
p <^ - 

K CA 
CD 

CD P 



P" Crq 



cr ^ 

S ^ 3 8 

^ ^ P CA 

0 & s 

do ^ - - 



05 3 
« S 

o' 3 
p p 

pr crq 

v< CD 
CO P 

p 

CD 



CD 



3 3 

2 p 

3 Crq 
P* P 

ca CD 

° o 



P 



n 



CD 



» Cl 

CD 



=- C P 

o 

Cl -P^ 

CD - w &5 O 
O P <T> XJ x 



o 

§.§ 

O O 
i-t 1 — > 

o ^ 

3 

CD 
<— »• 
CO 



Cd 



cd ro p 
o 
p 



p 

p 

o 

p " 
Cl ^ 
p* VD 
Crq 00 

5' » 
cd cr 
x ^ 
o 

cd H 

CA ^ J 
CA ^5 

S.K- 
to £ 

CO 



2 n> 

P -i 



< 

a 

p p 
5" £2. 



Crq 



< _ 
CD 

on CD 

S « 



3 

p-t co 

O crq 

J P 



O ^ P 

g P 

P~ P 

2 crs 



o S 

5 3 

p g 

CA O 

T3 P 

CD " 

o ^ 

p* ^ 

PL CD 



Cl ^ 
pr 

<-*- CO 



O CD 

~. £ Fr 

^ Cl O _ E5" 

^- j-. ^ MD 3 

p" CD s — y r-t- 

» 8 " 3. 



N 

Cl 
cr 



00 

Cn 



3 5" 



< ^ 
CD 



CD 

3 



CD 
< 

2. 

o 

X5 



H 
cr 

CD 

P 
Cl 
Cl 



O O ■ 
^ O 



*> Er ? 

CD CA 



o 



O 
c 

<D 
-1 

Q> 

a 



a> 
3 




ca n 1— ! p- 

pr p- 5 ^ 

O p P\ 3 

C P CA r^j 

ct^ p- 2 



? 3 3 c 
3 g 2 3 

t» p CD 



CA 



CL P- 
CD 3 

> " S 

^ 3 

0 P £ 
o 

1 & 3 
3 3- o 

o23 
p c " 

•-7* crq aq 

< P- fD 

w ^ p 
3 p? 

CD CD co 
P ^ Cl 



p 3 o o 

CD CJ 

p 3? § 



3. 

P Crq 



c 

3 . 

x 5 

p cjq 



CA 



S s § 
I I 3 "g o 

X p CD 



cr & & =r 

< cr 3^ 

CD CD 5^ o 

CD 1 — ' 

cr g ^ 

O P 
o p 



^ P P 



" 1— p CO 

n £. ci 



P CD 



Cr- co o 

O o pr 

P P P 

P P 
■n 1=3 to 
g p : cd 

^ crq ^ 

p h 

CL O O 

<T> PL CJ 



CD CD 2 

°- a ° 

pr & C§. 

P CA O 

3 & ^ 

CD O 3 

>— j 1— 1. CD 

P" CD P 

^ 3 p 



cd ro x. p 2 

p ca 5 c 3"- 

p pr p. p co 

C O M Q CA 
C 



.3- 

_ CD 
>-t 



p 

^ p ^ 



cb 3 



o 
o 

cT! 
p' 
crq 

o 
p 



3 ^ 
r 1 cro^ 

p^ ^ 
o" o 

cr ro 



o 

> — ' MJ 

3 ^ 

5 o 
< 



CD 



- 2, 5" o 

3" cr % cd 

CD 2 ^ r-f 

3 _ 3 1 2 q 

O* 3: • CD 

C Cfq TJ ca 

ST ^ o S2. ^ 

-t p ^ p p- 

CA— co — o — 3- 

p-XJ Cro n g 

g S <* Fr qq 

Cl CL d ^ 

2- p pr 

cr cd 3 cl- cd 

CD - 



tn o 
p 3" 

3 Crq 

c 3 

Cjq 

pr CD 
p-t 

P p 

< ^ 

to 



add 


5' 


ca 




ab 


3 


Crq 


p 


can 


0 


3 




cr 


ac 


c 


pe 


< 

CD 

CA 


CD 

cr 


p 

CA 


be m 


Ch 


ratu 


tA 






0 




c 


ocki: 


P 


0 




3 


ch 


*~1 

CD 


Cl 


H 


on 


p 

CA 


p 

Crq 


5" 

? 


cd" 
Cl 


0 
p 


CD 
CD 


3> 


3 


O 


cr 


5T 


X 
^3 


3 


3 


5' 




TO 


CD 

Ci 


CD 




Crq 


p- 


CD 




CL 


CD 


P 


CD 


CD 


CA 



o o 
cr o 



3 P" 



^p* CA 

cr p > co 
c= ^ 2 3 

CD 2 P= era 

cl 3 



3* 

o 

ho 
CD 



3- ^ 

CD p 
CD p 



c 

P o 
3 g 



O X CA r-t- 



CT CA 
O 3 



3 § 
cd r* 



9 & 
pr 

CD 



^ o 2 

2 2 2 

cr 

Crq ca cd 

CD M| 

3 Pp ^< 
O g ca 

C- ^ p 

5* 5* a 

< CD • 



si- P. 0 
P 

CA 



P p— 5 

CD 3 

P £D 

52 x 



3 ^ tl 

P* rt O h 

3 ^ 2. 3- 



PJ 

'< 

o' 

P 



;• Crq ca 



" £ I 

Co ^ ^ 

'oo-cr-o 

O CO »-r 

O & 

pr ~ 

§ 8 
3 



o 

P CD 



P ^ 

3 o 

l^ C^ H 

x ?r 



p 
p 



2- 
^< 
3 

CD 



CD P 

ft S - - 

g § 1 §. i 

S § " 1 a. 

i-h, - CD >~t CD 



P 

Crq 

CT 

CD 
P 
O 
CD 



— 1 Tl 

ca O 
OO CT. 

K> O CO 

^ x 

' a £J 

-w) 3-3 

3 g CD 

P S O 



rf crq 

CD 

ll 

CD TJ 
"-I CD 

o » 

CA C 

^ CD 1-1 
O g CD 

p O 8° 

-p-X-£7 

O CA P 

rJ. cd g- 

S. 3" CD 
O CD 

o 



a. K * " 

3 i 03 2 
2 3*^ 



Cr g — 



CD 

crq 2 



CD p- 

» 3 

CD ^ 

cl <: 



cr o 

0 o 

II 

CD P 

^ 3 

CA P- 

3" 3 

O P 

a 3 

5- & 



pr 
CD 
CD 



S 2 

O 



a ^ 8 

crq cd 3. o 
0 co ^ 0. E 

Cr 2 



3 to 

S 5 5 g S 

P° O CD K "3 



3 3* 

3 S H 

u ^- 5. 

CO CD ca 

i § 



3 CD 
- PL & P 



P {a 



r 1 3 



3 

P CL 



CD 



CA p— 

C 3 
rt o 



g. co o 2 



cr 
c ^ 
9- & 



co cr 
3 ^< 

p p> 
ca pr 

CO 

CD ^ 
CL 3; 

cr crq 

O pr 
cr co 

CD ^ 



P 

Cl § a 

P-I P ^ / v 

cr o rjq g <: 

CD ca P < 

a. ^ g ^ 2. 

p— ' O CJ < ^ 

vo 3 3 tr 

00 3 P =r 

p cr co 

0 o 

^rj 3 

^ ^ a 

CO P ^ 

•-t cr. 

_ CD O 

O *-i p 

M rt 

a 3' o" 

cr 3 

CO P • 



p 

" p ~~ 

_ .CO 

H cJ cl 

CO p. Pr 
^-c P ' CD 
CD 3 

3 00 o 

Cl rt 

8 s 



CL OO 

gi3 

P 



^CJ 
CD 
p-l 
P 
rt 

C 

CD 

P 5" g 

~ rt 3 

g. CD CO 

o' 3 rt 

3" p C 

2. Cr < 

crq 

3 



o co 

1— ( rt 



CD 



3 p-rj 

«. CD 

cr? rt 3 

3 o » 

P p cc 

rt p-t ^ 



(D 



<D 
O 
IT 
3 
O 

O 

to 
*< 



3 3 

CD CD 

Cr 3 

O ^ 
CL 



3 



C* 3> CD 

O CR 

3 S 5 

^ ft> (D 



-o p 

o 3 

<-f »-t 

§ 3 3 

£ cd 



O 



CD 

O 

rr 
c 

CD 



P 

3 

CL 

n 
o 

3 

P 



5f 



pa | 
on 3 



O 
X3 



P 

3 X 



& 2 

oo ' ' 

U 3 

P CP 



CI- CD 

cr 

CD 



3 

oo 



3 a 



o cl 

^ CD 



CL CD 



o 

CD* O" 

cd a. 

2 

3 p 



q o 

8 & 

3 

a- S 

CD p 

rr oo 

^ 3 

CD |-f 

CD CD 

3 ^ 

_ ET 

5- 3 CD 

° S 2. 

oo on N 

S 3 CD 

3 3.^ 

8 ? 5" 



g 3 

CD £ 

c cr 

3 o 

3 a- 



cr. ft) 

o p 

^ Cl 

K o 

^. c 

p <- 

_ o 

B- 3 



CD CD XT 

> ? a 01 

a * S ~. (IC 

0 p cr oo oo 

^ ^ o 2. < 

2 3 o g- 8 

BL p o 3. 

_ 5" oo O 

a - s 3 



3 3 



3 G 
3 3" 

CD p CD 
3 3 3 
00 



O 

5" ci> 

CD J2 
oo 3 



cr. T3 p 



3 n 



xj 
3 

P <*> oo J-- CL CD 



3* cd 



p 



3' o 

3" P 

3 3 



H 

cr 



a 3 5 

r 1 3 £ 

CL 5 

8 | 

3 § 

X> oo 

§ cro" 

cr 3 



o 

< ^ 

CD — • 
3 



§ 3. o x 

3 O CL 3 
C ^' 

^ cr o cd 

p CD ^ 



CD 



w CD 



3 CD 

3 3 

3 c 

CD £ 



o o 

3 



£2. o 

N 3- 
CD O 
P » 

B.S. 

g- * 

p p 



CD U 

£ 3 

oo 

■a 8 

P T3 
3 CD 
<* oo 

g £ 

cl 9 



p p 

3 3 

Id Cl 

^ ~ £ 2- 

-t ^ Cl 

O O t-j r-t- 

P cr Cl cd 



00 

o pT 

— p o 

j-j- 0O fp 



o cr 



C3 CD 



CO fD CD 

o 



Cl n 

- CD 
CL 



3 cTx> 



8"& 



. o 

CD 
Cl 

cr 



o 
cr 

cT 

3 



oo 

O 
3 

n SS CL « 

a S. « ° 

^ < oo 

CD 



b cL 



0Q P 



w O P ^ 



2- 

oo 
O 
3 



p ^0 H 
3 p o 
a 3 

3 CD i-r} 



CD 
oo 



S 3 3 a 



H ^ 2 



CD r , 
3 



CD CD 



oo C{' 



era a 

CD 



oo 3^ 
CD O 
Cl Cl 

?| 

»— oo 



p J=t 

oo CTQ 
Cl « 



3 £D 

fi! o rt 

P r-h 



3 3 g 

S ° 3- 2 

CL -h CD g 

O ^ 3 ^ 

M 3. § p 

^ o 3 

o ^ cr w 

3 CD CD " 
CD ™ 

~> P _ - 

V, cr ^ o 

O P 1/3 

N ^ O ^ 

o ^< 

3 ^ 



3 



P 
3 

P O 
^ CD Q 



0O 



3 ™ 

x cr 

{_L i 



P o 

H-J < 1. 

CD CD 

p O 



O 

' CD <-> p 

^ ^ cc 

e» S cr 
oo 3- ^< 

n* a ^ 

CD CD cr 

oo CD 



3 B 5 

CD cr. CD 

o 

: 2 2 p 

JO* £■ 

3 R O 

B: cr 

Cl ^. 

Cr po 3 
oo oo 

"a p 

cr ^ 

• P Cl o 

8 « § 

°- 5T S. 

cr 3 3 

^ c a 

cd °a 3* 

o3 cr lj 

o ^ 

sr p 0 

o 3. 

3 O CL 

- g 

•-t * CD 

cr. x 

O P 

cT 3- 3 

CD i 



O CD LC ^ 



CD 
CL 

cr 

^< 

cf 

CD 



a 3 J3 p- 



S 5. ^ /; 

OO CD n C 

S 3 



3 - 



CD 

3 

* CL 

3 



O 
O 



OO 



P 

o cr 

3 M 



a b: 

CD 



P 

n> ss a 3 

oo 3 O c 
cd Cl Cl 3^ 
3 



PC 
o 



P 00 

3. CD 

oo 

O p 

P d 

^ 3 n> 

^L- P CD 

^< oo P 

CD Cr 

> ~< 

^C — - 

P P 



CD 3 



d p 



cr cd" 3" p 3 IH 

n n as 3 3 n 



CD g 

n ^ 

g a 

3T v < 



00 
CD 

3" oo ^> 



^ CD 



O 
_i 

00 CD 

oo 

cr xi 

3- P 
< -1 

cd cr. 

GO O 



d 3 § 

5 £g 



^ 00 
CD - 

CL CT 
5" " 



CD 



CD 



3 

3 CD 
P P 

Cl CD 



P 
Cl 

l-H 

3 

O 

c 

CD 



CD 



CD 



C 3- m 
3- oo &5 

5 oo 

g g CD 

3 P O 
P CT ^ 



rr ' < 

CD 

i— * i-t T3 

!5 «» 3 

n" Cl 

w CD 3 



P 

cr 

o 

3 



00 
3 
CD 
CL 



s- x» 

N oo a Cl < 3 
^ P CD ^ 3 



CD 



o 1 2 & - a 



o 



3 O 3 

p p cr. 

3 3 o 

2 S 3 

cl a " 



£ a 3 

P CD 
55 2 00 * 



a ^ 



O 00 T 

»-t a 

_ P 3 

Cl cl p 

- p - 



<T3 



9 cd CL 3 



CD 

3 

OO 



OO 



cr 

MTU 

id p 

cd cro ro 
00 o 
cr cd ^ 

CD CL 7= 

3 cr 3 
C Cl 

^ cl 3 

o p. a 

CD oo . 



CO 
CO 

"0 

0) 

o" 

C7) 

n" 



oo 3 p a 

P> 2 W r, 



p cr , — * 



^ P R- < 



o E 

| -r> ^< P 
Cr 3-qS. 

CD CD < 

. oo CD 



.33 

O — ~ 



3 
p 
oo 

CD 



3 3 

O f 

o 

r-f ^ 

cr o 

3^ 3 »-h 

rt oo 2. 

3 ^ oo 

CD O 3 

°* ^ s 

cr Ef 3 

^< cd c: 
? 3' 

cd p Cl 

a ° ^ 

3 ? o 

3 & 

P 3 o 

►O CD CD 



on CD 

5 g g 

CD ^ E 

^ ^ 3 

tj ^ cr 

3. O CD 

Grq go h-j 
c-t oo 

3 cr o 

cd a ^ 

£ n T3 

CD P 00* 

< S 3 

au g 

c o" 3 

^ S ST 



rr 

CD 
CL 

n* 



Cr 

CD 



O 

3 CT 
CD 

0Q 

c 
p 



c 
p 



3 C M . p) 



o cr 3" 

» ^ 10 

55. cd p 

8 3» cr. 

3 c o 

• J on 

/ — s cd a 

2 CL P 

a cl o 

p s ° 

w 2 " 

CD 3 O 

^ CL O 

P !-»■ ^3 

^ S* S" 

CD in 



O 

cr 

oo ^ 
CD 3. 
oo 3 

oo < 
p p 

3 3 
3 CD 

r-f OO 
■"O OO 

O 3 



a 

CD 

H 

Cr 

CD 



CD 
3 



03- 



O 

hi 
c 
cr 

CD 
i 

D) 
3 
Q_ 



3 | 

CD 3 
oo 00 

^ cr 
cr 

» cr 



p 



o cr 

o <t> 

3 

oo oo 

p 00 ' 

3 3 

s s 

CD 

cr cl 

O CD 

3 < 

CD J-* 

_>n P 



N u 

CD oo 

O _ 

cr a 

p ^ 

3 a 

oo 3 



Er 

^. CD 
3 - 



3 

3 co 

, . — j 

CD ^ 

P 

CL 

oo rri 



i— * O 

VO 3" (3/ 

OO P ^ 

v 5 o 

> 00 P 

cr 

oo a cl 

One: 

3 CT4 

cr f> 

p cr »n 

Sag 

c 5 

td cT C^ 

oo rr 3 

3 P _ 

^ op r 

CD O 

si I 

oo cr S3 

33 cr cr 

- CD 2. 

P ^ o 

-3-0-3- 

CL^CJ 3 

O CD 

cr ci p 

cr cr. w 

o g 

^ CD 

ss- a 3 

■ 5? CD 

3 O 3 

Cl CT 00^ 

a s w 

CD "1 

p cr 

g s s 
g. 2, 

*-l CD 

CD ^ ^ 

00 00 O 

a o 3 

3 CD 



3^ 3 

3 £ 



CD CD 

r? ^ 

^ . o pa 

3 a 3 

cr ci 

o *< 0 

3 3 

0 a § 

~» p 

CD ^ ^ 

cc? & 

8 3 a 

Er^ 1 cr 

p x> - 

3- cro Co 

£? O 90 
00 3 



CD 

< 
CD o 



P 3 o 

tr 3. 

CD O 

M 3 



CD CT: 
p 5— 

Cr cd 



CL 

3 

a 

o 

3 

CD 



00 CD 

& =T 

p O 

3 3 

CD 3 

3 cr 

W CD 

a. cr 

CD P 



P CD 

3 < 

CD O 

CD 3 

»n f 

•~* «=?■ 

p CD 

cr. ° 

° I 

X) Xi 



S5? 



p ^ cr 



a ^ 

rr p 



OO O T-»- 



3 j 

00 c 

CD 5 



>-h < 00 

: 00 3 

"8 5 

o 3 cr 

3 00 p 

8 * g 

a °* n> 

p-- o x 

3 cT ^ 

c 0 o 



n 
o 
3 

3 
o 

3 



2 
3 

CD 

3. CD 
^ 3 



CD 
CL 



Ef 3 

CD CD 



IS 



3 U,J Ch 

00 q - . 

_cd a 

a m 

^ p "S. 
G cj 3 

•n CL 00 

00 I ^ 

^ °5 
3 § ' 
g S s § 

rr S3 t** 



O 



3* jd 

B 3. 

00 o 
_CD_ 



CP 

* s 

P o 
rr cd 



p 



cr cd ^ 
3f 00 cd 

a - * 



00 

CD 00 
CD 



:. p p 



o 

P- cr 



cd p" a 3 



a^ 
p" a 



CL ^3 

CD CD 

rr cd 3 
p a cl 

» 3 o" 

s- is- 



p 

^CJ 



3 P 



^ 00 
CD 3 
•n P 

P ^* 



CD 



CD O* 
P ^ 



SS ^ e O 

™ H- Ct ft, 

_ ^. o 

00 {cr r 
Z cT^ 

cr o 

p rr 

1 — ' »n p 

VO 00 C* 

OO CD P 

s 

^ TD CD 

3---O— M — 

CD 3 P 

rt o cr. 

o 00 o 

3 3 
CD P 

n 31 

- C 3 

00 • p 

CL 



p 00 CD O 

3" CD O 3 

O £ CT 

o <■ g g 

83 a 8 

D cl 

O CL po O 

CD 3 3 

< < CL O 

a 

cr o ^ 2 

£ 3 oo' ^ 

^ CD 3- 3- 

cp r 3 

Q ^ cl 

cd cr 3f 

S. a ^ 

" P !3. 



cr 

00 

p cr 

it 

x ^ 
3 
P 
3 



Cl P 

rr 3 



CD CD 

9 CD 
3 

p3 OO 



OO 



a cr cd 

- rr - 
p 



° CL 

i I 

cr a 

CD O 



3 CD 



O ^ 

^-h CD 

r* P 

cr o 

cd rr 

Cl cd 

CD 3 

< Cl 



Cl 3 

a B 

O 3 

^3 3 

§ i 

a cd 

3 3 

a o 



cr 



CD 
CL 

on 
O 

cr 



o o 

l~t 

CD CD 

p P 

00 3 

CD - 

°- o 

o rj 

O 00 

3 ^ 

3 o 



H 

o 

o 
o 

3 



CD 



p rr cl >— > 
^ c° c^ c o p 

a c2 



CD ^ CD ^ C5 

cd ^ 3 rr 



rrj 

' CD 



O 
3 

^ CD 
CD *n 

T3 
P 

5 



3 3 



CD 
P 

00 O 



cr o . 

0 sa 3 

a ~ cr 

xj cr cd 



3 - 



CD 

- rc 1 O 

pa 3 

1—1 o cr cd 

3 3 CD ^ 

0 3 rf m. 

cr cd g 3 

rr co r* 3 

P Sa CD q 



3 

CD 
CL 



CD CO 
Cl po 



p 3» 3 o 3 



o 

3 

O 

o 



CD V> 



' a 
• a 



CJ 3 



CD O 3 



O 
P 
3 

cr 

CD 



CL 

CD 



cr 

CD 
CL 



I c S. S. " 

T3 & 3 r* i-h 



3 C 

a 3 

CD 00 



00 pr • 3 
00 CL ^ 

' " S I" 



§ 8 o & 



S' o 

3 ^ 

CD " 

a rr 

00 CD 



3 

CD OO 

, Cl CD 

00 CD CT Q- 

^ 1 



B; ct 
0 a a 

Us- 
s- a o 

CD CD i-h, 



CD" O 



cr 
o ^ 
3 ^ 
^ cr 

CD CD 

3 8 



o 3 

Cl CD 

3 a a - 

cV 3 3 

CH CD o 

% 3 3 

! o s 

rr cr 00^ 
cd - K" 



•-h p 

O CD 3 

'-t Cl cl 

cr r+j 

» o » 

CD n p+j 

00 3- CD 
p O "t 

3 8-"- 

1 3 8 
Sag 

on 2 00 

cr. 3 n 

rr o cd 



p o 
3 

S-p 
g ^ 

3 cr 
cr o 

cd 3r 

O CD 

O ^ 
3 

3 . 

CD O 

O -t 

CD O 
Cl >-t 

1/5 

O 3* 

p ^a 

3 CD 



CD 
13 



^ CD 

^ cr 3- 

_0_CD_CD_ 

CS 3 

p cr 

c cr 

p rr h-k 

3 cd - 

r-c OO 

CV* cd 3 

^ Cl 

55 ' 5? cf 

CD" CD 

§ & 



5- S 

s-g 

CD 00 

o rr 

P r-h 
OO O 

2 p 

IT) Tt' 1 — ' 



v q r 71 

^. cr 

S 5 
rr 00 



o o 

Cl P 

a O 

^ 3 

o 



o 3. 

< CD 

CD O 
•n 

_ p 

O o 

3 CL 



a o 

3 3 

3- CD 

3 ^ 

cd cr 

CL c 

P 3 

3 o 

CL S- 



P ^ 



CL O 

3 3 

CD g 

T3 co 

3 cr. 

a o 

00 CO 

r-f O 

cr 3- 

CD CD_ 

CL 5" 

CD - 

< _ 

o 00 

XJ 00 

CD w 



1 o _ rr 
A cr 3" a 



p H- 

CD J-t 
>-t 00 

N* CD 

P O 
- rr 

O p 

-3 — 



3* 

p ST 

3 

00 » 

3 CD 
3. P 

cr 3 

— 00 



00. g" 

< 

CD O 

3 3 

p a 

cr S 

^ a 

a cd 

en c/i 

3 ^> 

CD 3 

CL ^ 

rr cd 

p CD_ 

0Q CD* 

cd n 



CD 



CD N 

" P 

o 3. 

cr o 



p a 

00 ^ 

cd cr 

k-. CD 

00 p 

O CL 
O 
3 



P t 



cr 
o 



00 p 3 o 

CD CD 
O 00 



3 
CL 



CD 



rr p 
cr 00 

CD 00 



II" 

& s 

0 2 

CO 3 

IS 



a 3 



cr 

CD 
CD 
3 

a 

CD 



O 
3 

00 x 

' CD 

H 3 

a ^ 

<*> 3 

3 ^ 

3 g - 

3- 1/1 

p o 

00 Q 

cr 3 

CD ^ 

CD CP 



S.8 

cr 00 



3 i-h 

S- a 

O Cl 

o 

a 2 

cd a 

13 CD 
n 

O ^ 

00 a 

CD 

00 O 

00 rt 

_ CD 

5' 8 

CD O 

o r 

3 cr 

& cf 

§ cT 

Z ct 

O CD 



CO 
4^ 



fi> 
CO 

5" 

CQ 



D 

H 

O 
3 
O 



O 
IT 
3 
O 

O 
CQ 



-4 
CD 



T 



X x 

cr cr 
o o 



o o o 

5 2 2 
3 cr cr 



pa 



tt> CD 



a a 
5 3 §• i- * 



O 00 ^ 



cd tn 



po po 



50 pa 



50 po 50 po 



o 

(? & 

f .8 jo 

3 <h 



a o 

cr cr 



a n "Tn 

5. P c 
p w: 



S 1 



n 



ffl P (B 

P P P 

a a a 

^ =s 

p p p 

nT FT nT 

f * * 

2 2 2 



a"* 



p o D' 

?r " g 

W5 S. 

■ O 
. -3 



Oq 



50 



P O 

O CD 

o cr 

s- « 

£n cl - 

o P • 

S-«B u 

SJ. n> ■ 



p 



MD MD \D 
OO OO OO 
OO -J On 



S3 T3 



3 
oo 
a' 

Oq 



Cr 

a 

to 



^ !Y 



Oo 
t*3 

n 

o 



2 . 
o 



05 



, a 5 



~ P 

MD (V P 
— 2 CL 



00 



r± 00 



50 

O 



o p 



a P ja 
Si. era 

o ^ - 

2 p ^ 

*p : 



p" P 

cd CL 

CO ^ td 

o - o 

£ ^ cr 

o ->c o> 

' 3 «• 

OS 

B: td 

3 ■ 

Oq 



- OQ 

CD . 



; 3 

(TO 



cd .p. «o 

On 



J*^ OO 
OO w 



Q 
cd 
p 



DO 
o 



y > 

SI 



oo 
Cd 

o 



Z 2 



P fU 



Q CL 

MD ry 
oo L J 



o 



CD 



tn 
3 



r> MD p, Q 



c 

oo 



3 £ 



-f- 1 CO 



m o 



►0 H 



3 3 
SJ "P 

2 

Oq P 



moo 

"P. pr ^ 



rr : p: ■ vo - ~ S 



CO <H «i 



-p •* 



■P- ty> C • 



2 g ■ 
go 



OO 00 CL 

? "«> K" 

S B3 ? 

o S S5 

P 03 P 
fU CTQ 

5 f 9 



oj --j c3 



cr o" 

CD B- 



p ^ 

CL 

°f 

n> ^ 

P Oo 
n» ~. 

rn g 

CL r>. 

^ g. 



oo • 
4^ 



OO 
OO 



o • 

y I* 

oo • 

oo 

• 2 
G -~" 

oo ^ 



2 

4^ 



oo 



SI ° 

N 

3 o 
p 
ct> 
p 



O 
<-i 

r CD 



E 3 



n 3 



60 CJ -J" 



n 



a. 

3- re 
3 < 

o" o 



is 



a" • 



CD 



n 



tn 

Cl 



n 

o 



cl ^ 

^ ^fl VD 

oo p 
oo a- m 

S. 5 * 

Z S £ 

p ^ a 
^ ^ 8 

&^ 2 

&5 t-i CD 
rS - Cl 

I/O pj 

o 



o 3 
S 3 

^ cr. 



? CL 



^ 3 

? I 



00 

p , 
o 

H 

p 
p 
a. 

> 

o 



p H 

5*1 

to cl 
2. s 



as 



J5 OA Cl 



n 



n 



^3 



4^ 



O CO 03 

3: 5 c?' 

aj - P 

* ^ -t> ^ 



to to to 
p- p- p- 

S S R oo 
i5 <iB J? S" 

P' P* P" ffQ 



s 

3 

3 

a 
p 



in 



§ n r 



00 OO 



tn 

Cl ' 



Cl C 

^ oo 



§ § 

05 



tn a 

cr <t> 

CD «. 

>o 



fa W 

3 P 

a a 

a a 



r-r rr rP 3 



cr cr 

ro cd 



-J 

ON 



OO OO 00 



P ' 
i— i OO 



R ^ ^ 



oo OO 
On On 



z & 



5^ 



a £ 3 



5 3 

3 CD 

IB 

rs p 



"a B: 

&" 5" 

Oq O 
O 

H o 

oo r» 
z g 

CD ^ 



3 ^ S > 5r 
a oq g ^ 3 

^ 5 oq a a 

^' 5* Oq Oq 

OO 3 S" 3" 

Oq Oq 

o ? ^ y 
3- 5r n n 

3 l*J S 3- ^ 
Q 4^ o a 3 

r- h- r~ o o 



on ro K) 

ON ON 



O 

hO 
p 

a 

Cu 

po 



CD 
00 



cr 

Q. 



a 
o 

Cro 5" 



II 



5 5 Q 



2 2 2 



Q 3 

VC £ 
g P 



OO 

o o 
P n 



?0 on 

■8 I 



CD * 
3 " 



2^ 



^ 5^3 «■< Oq 



o s - 



?0 ■ 



to g 

oo K 



G" 



oo 



OO 



o 2 
o 

? $ 

on g 
Cl 



P p - 

g. a P 

2 9 & 

»» 

jj* CD o 

cd a. 

- - CD 

50 > r 



> ^ 



50 



5 > 



^0 do 

p o 

s p 

oo - 
O P 

-p> 5 
P p 

00 



_ p 

MD 3^ 

00 ^ 
00 

^ o 

c- 3 

oo O 
* O 
hd ~ 
p 



•§ r 

a- - 



P s 

o w 

c • 

o _ 

CD 



> 3 

3 ^ 

2 °o 
3. sr 

g ^ 

^ Ob 

n ^ 
p -8 

oo 2 

o 2 



G o5 

OJ 

oo 

ho~n _ 

P C) 

3 o 
a 

"on K) 

o •• 
o 



> 

-C- 
N 
P 



H p" 

a H 

o • 

S" ^ 



4^ 



s S sc 



4^ 

ON 

-J 
-J 
o 



-50- 



p 

F 



p 



2. oo 



tn p 

& o 

> 3\ 

a & 
S.§ 

o g 
3 Oo 

pr 

CD g 

3 8 

n * 
EL a' 



§■ g 

3 2. 

n © 

O CD 

O? <— i 

3 ' 

a H 



^ - 



p 



O P 
3 £ 

1 1' 



2 

3 cr 
o 

a cd 

^ cT 
o 

!? 3. 
3. 3 

a p 
o qo 
o* 3" 

Oq OQ 



OO 
P 



O 



S 

Oq 



5? 

a- 
a 

o 



< p 
o * 

* 2 



O O 
3* P" 
O O 



r r 

P o 



H 



T 



vC 

oo 

ON 



a 

- S 

Oq 

a" 

Oq 



a 



X X 



p 

CL 



OO 

CD 



Cl Cl 
OO OO 



H- P 

w 3 

* Cl 

G pa 

^ g 

CD 

p p 

$ 3 



r > > 

Q 00 OO 
v^O oo oo 
-Zj cr p 
on ^ • 



ro ■ 



*0 



3 Oq 

r - 

a o 
a r- 

Cl - 



"o 



n 

o 

i 

CJ 



3 

CD 
P 
P 

3 



50 
CO 

F" 

^0 ; 

n 

o 
2 

cr 

CD 
•-! 

50 



fa 

p 

Cl 

O 
CD 
P- 



50 



00 
4^ 



U 50 

^ • 

^§ to 

a- • 

o 

* o O 

. Oq O 



r 

CD 

^ &Q 



CL | 



to 



2 o 



n 

O P- 
3 3 
3 OQ 



r 

CD 

S r i 

^ ' Oq 
nh T3 " Oq 



2 3 3 £ 



> 
fa 



Oa 

On 3* 



tn o 



tn 



oo 
a- 

a- 

a" 

Cl ' 



o p P2 



5^ 

o 

CD 

cr 

CD 



jo 5 



I. 

§ ^n 

a * 

v£> 

a 2 
c^ ^ 

n \ 

l> 

Op GO 



05 



CD 



ex. 

a- 
a 
o 



5^ 5^ 5^ 

c c P 

P ^ 

^ ^ 

- 3^ p ' 

H ^ o. 

p ^- O - 

5 ? a" 



5 S- 



j 00 eg po , 
1 - ■ ■ I 

I s si 

* — ' 



'O 
MD 



tn 

Cl 



P 
P 

3 

CD 



p 

3 

Cl 

H 



to 
o 
o 

\D 
to 



MD 

oo 



CD C 
3 p 

^0 00 

P ~oo 
— p 

MD £ 
GO co 

^ % 

^ k 



5 3 

Q O 

f 



X 




X 




K 








K < 
in 


O 


s 






X 


CD 


H 


O 


ord 




on 


> 




!° 










i 


MD 








-J 

oo 




MD 


o 




ON 

-4 

•w 


hn 








olo 






Co 


a* 




a 


(D 


Q 




c 




O 








Oq 












a 
a 




Oo 




Co 




05 




^ 
















ri" 




to 




ion 




to 








oo 









o o 



o 

>1 



oo 



r-s oo 

tn ^ 



o 

cr no 

CD p 



2! 



- on 
2 oo 



"fir 



| 

a 

O 
x 

I 

Cl 

G 



^o 

c^ 



to 
to 



< *< < 

o o o 

c c c 

3 3 3 

P* OQ 09 



3 3 



_ VO VO 
H Ui LA 

- cr to 



CO 00 
to p 



P- 5*. 2 
^ 2g 22 

o v V 
& — ^ 



g 5- 

oo on 

O - 

3 ™ 

<» S 

< 00 

r 3 



Sa- 



OO 



c 

00 



oo 
oo 



L/i O ^ C ' 

^ 2. ^ s 

5^ 00 K) 

C £5 ^ ~ 
^ tn gr C 



5" 

Oo - 



3 

Hi 

3- 
3 

ST 

S3 



3 



P 

S > Q £ 

' <T> _ ^ 

2 ~- § <° 

oo" S Ch 
\j\ 3 Co *-* 
U n R 00 

' « ? ^ 

o _ 

£L 3' 

I? 

CD O 

?? 
*1 

f £ 

« 3- 

O 3 



8 > 
"o ^ ^ 

p CD CD 



3 

(ft) 



XT 
O 



5- 
3 

K 



k~ ^ 

j~ O (I 

O o 

ON ' P" C 

N> J~' O 



2 c 



00 oo 

o rt> 



a tn 5 



S 2 



3 



OO 

3: 
o 



3 



3- 



> 



o 



^ £■ 

00 00 o 



5 

o 2. o 



H 
o 

^< ' 

3 f 

o s 

3 OO 

o : 



_ OO 

CO " 



^3 



n^ 5 



o 



> 



EX 



Hi 

2 



to rn 



< 
p 

3 

O 



00 00 53 X 

O O r- ^ 

3- a- § 

P P 3 

s ^ - 



3 

50 



JO ' CO 



ha 



ft] 



o 



3- 
3 



<>q" 



^ - a 
P MD 
3 OO 

oo 

^ 92 to * 
- "o 



O o 

X ^ • V 3 

S § 52 & S 

3- j$ < 



CD 
3 
3- 

- ^ " m 

? ~. P^ O Ci 



Co 



O 

2 

cr 



to W 



"0 



< oo 



o <>o 

3^ Oo 



a. cS 



P £ 

\Q 3 

oo oo 



^ ^. — 

° Cj 

S" 



CD 



70 



ro 
o 
o 



O 
-i 
c 
cr 

0) 
3 
Ql 



3 




cn 



O 
> 

rn 

J3 

a 
m 



> 
z 
o 

"n 
c 

2 
O 
H 

o 
z 



^- .-7' 



c 
o 

3 
<D 
W 



(0 
—* 

(0 



3 

(D 
<Q 



■to 

O 



tro ^ g- g* g. g 



cr £ c c? cr p "c? a 
(l K w ^ 2. d 3 5 

c 2. S 2 



3 

3 



CL 

p <: 
ex p 



o 

C 3 

o 

cd ^ 



IB 

cr a. 

SI 3 
o 



SI g 
o w 



3 K 



03 



Cl C 



n Cl 



n 

O . , 

P CD 



O 



O 



CD 



3 

o> 

^ CL 

£ O w 

& o § 
^ J a 

5" H 

5" Cfl 



3 „ 

P 3- 

3 CD 

3 

P o 

c= o 

^ 3 
o 

X3 P 

cd 3 

P 



CD 



P 

3. 

CD 



2 Q > 

o o c 

3 3 



Pi E? 



^ n> c? ~ 



3 _ 

0Q aq 



CD 



GO 

o' 

3 



££. Cl 



CD 



3 O 



3 c 



CD 



O 



>-j . Cl >-t 

P5 CD H 

£2. cd 

5 P 

3 a " 



CL p 

O Cl 

— h O 

CD 13 

£ 5= 

P © 

ff cT 

If o 

CD i-j 

p s- 

C^ CD 

CD 3 
Cl 



n 3 " 

3" po 

P OQ O 

3 °> £ 

O c CL 



5 n S a. g p cr. 



c o 



o 
p 



to 



? 3 

_ Org 



<: cd ^ 



1 3 

3! £ 

o "» 

Co X3 

~ O 

cr <; 

8 & 

§ « 

C go 



8 5 

- | » 

CD 3- CD 

O 3 

2 3 



* 3 

3- P 

2 C? 



on 
ft? 
CD 



P 



5 

8 £ 
» 7 s 

3 -p 
3 



8 



O 

o s 
IP 

s- s 

s S 



I" £ 



PJ 
< 

pT 
cd" 

3* 

3- 

CD 
3 
P 

c ^ 

^ CO 

ci ^ 

CD - 



o 

3 



CD 

3* 

P £ 
Cl g 

CL " 
CD i-h, 
O < O 

2- 3 
n o a 

3 a ^ 

3 R ^ 

CD O 

cr' 3 o 

£ • CD 3 
§ P TO 



cr cr ^ 

^< CD 

CD Q <— t 

{? « cr 

""t ^ CD 

n 3 { g- 

B o 3 

»— ' CD ^ 

c« co > 

O 

3 _ i« Fi" 

3 P — 

h- a a- 

s °- s 

OO p5 f0 



o < 5" 

c, cr a 

^ CD 

CD CD i 



Pi- Cl 

O £t 

C CD 

on «--(- 

CD cr O 

Cl CD X 



CJ1 

ro 



X 

(D 

o 

o 
o 



ro 



5 

m 
> 



5 w 



o 



o 
> 



o 



3 o 

s: « 

a o 

CD ^ 



2^3" 

C 3- n 

V3 3" 

3* ^' » 

GTQ " 3 QTQ 

3 c 

O O 

o S ° 



O 



P 
CD 
P 



O 

o a 
^ a 



3- cr 

* p 0 

CD 

p do ^ 

^ ^ D. 

S § - 

5 r c? 

ere 

CT _ 

p rr = 



oo 3 



!H3 3* 
CD 



O 

3 & § 

C &3 2 

Cl g j-t 

O 3 o 

d a m 

3" 3* O 

CD CD O 



CQ 
C 
~i 
CD 

cn 



n 



o 

3 



O 
=3 
CD 




O 

ro 



o 

CD 



CD 
0) 



<q" 
c 

3 



o 

X3 





o 

a> 



fi> 



3 

0) 

5' 

CQ 



O 



